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PREPACK 


This  report  i:.>  Addendum  I  of  ESL.-TR-33-56  llurbicide  Or.-ingo 
Monitoring  Program,  Addendum  i  curitaina  Herb Laido  Or nnge  data 
fro  in  Eg  l  In  APB,  Florida,  Naval  C'onstr  notion  Battalion  Center , 
G  u  1  f  p o  r  t ,  M  i  a  a  J  a  a  i  p  p  l ,  a  n d  J  o  h n  s  t on  1  s  1  a  n  d  ,  p  a  o  ii'Lc  0  c  c  a  n  . 
Environmental  samples  were  ool  lee  tod  by  personnel,  from  Vdio  Air 
Force  Occupational  and  Environmental  Health  Laboratory  (OEHL)  and 
the  Air  Force  Engineering  and  Service  a  Center,  Engineering  and 
Serviced  Laboratory  (EC, Li  from  duly  1977  through  February  198b, 
Technical  efforts  wore  conducted  solely  by  ESL  from  .January  1  j/ji) 
through  February  1985  under  JON  190020.31,  PE  6260 IF.  .  AFESC/RDVW 
Project  Of  floor  was  2nd  Lt  Albert.  N.  Rhodes, 

Thin  report  was  prepared  to  make  all  ESL  Herbicide  Orange 
data  available  to  the  public.  Those  data  may  be  useful  to  t-iie 
scientific  community  for  decision  making  and  problem  solving  when 
f  a  e  e  .1  with  a  i  m  i  .1  a  r  c  o  n  t  am  in  o  n  t  s  .  No  rec  o  m  m  e  n  d  a  t  i  o  n  o  r 
eon  e  1  u  s  i.  o  n  k  a  r  e  m  u  cl  a  i  n  t  his  re  p  o  r  t . 

This  report  has  been  reviewed  by  the  Public  Affairs  Office 
(PA)  and  is  r  elea  s  a  b  1.  e  t  o  t.  h  e  N  a  t  L  o  r,  a  1  T  e  c  h  n  i  c  a  1  I  n  form  a  t  L  o  n 
dor  v ice  (NT  IS).  At  NT  IS  it  wi  l  l  bo  a  vox  lab  le  to  the  goner  a  l 
public,  including  foreign  nationals. 
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.-•"I. i  April  1970,  the  i;acrctariea  of  Agriculture;  Health, 
Education,  and  We  1  Taro;  and  the  Interior  jointly  announced  the 
suspension  of  certain  uses  of  2,4  ,‘>tr  iohlorophenoxyacetio  no  id 
(2,4  ,5-T) .  This  suspension  resulted  from  published  studios 
indicating  that  2  ,t>-T  was  a  teratogen.  Subsequent  studies 

revealed  that  the  teratogenic  effects  resulted  from  a  toxic 
e  0  n  l  a  in  i  n  a  n  t  in  t  h  c.  2,4,  b  -  T  iden  t  i  f  i  e  d  as  2,1  ,  Y  ,  d  - 
te  tr  ach  lor  od  ib  en  20-  p-d  iox  in  {?. , ;?  ,7 , 8-TCDD) .  Subsequently,  the 
Department  or  Defense  runponleJ  the  use  of  Herbicide  Oran  g  e  , 
w b.  i  c h  o o n  t  a  i  tied  2 ,  4  , 9  •  f .  A  t  the  t  '■  :n e  o  f  s u  s p  0 n  s  ion,  t  h e  A  i. r 
Force  had  an  inventory  /of  1  . \ f  million  gallons  of  Herbicide 
Orange  in  South  Vietnam  and  i),8h  million  gallons  at  v.ho  Naval 
Construction  Battalion  Center  (NOBC) ,  Gulfport,  MS.  It)  September 
1971,  the  Department  of  dense  directed  that  the  herbicide  in 
South  Vietnam  be  return'd  to  the  United  States  and  that  the 
entire  2.22  million  gal  I  t-s  be  d , s posed  of  in  an  environmental ly 
a  a  To  and  efficient  The  1  <7  million  gallons  were  moved 

to  .Johnston  Island,  Pacific  Do  nan  in  April  1972.  The  average 
rieoutr.it  ion  of  , J  ,7  ,9  'ODD  in  'he  Herbicide  Orange  was  about  7 
;  irV;  ;  *.*  :•  mi  1  i  inn  >n  ‘  ‘  ho  .jta  I  amount  of  7, 3, 7, 8-TCDD  in  tile 


i  n  r  f)  ;  0  1  a  e 


id..:,,  os:  i  mated  ii.  4  '1.1  pounds. 


.ii’i't.  tsido  '.1  i..u  in.  .1  .  i  !  ir>. i~:.-r  owr.  so  ton  Liquid,  so!,  i :  ■  L  0 

in  diesel  fuel  and  organic  solvents,  but  insoluble  in  water,  One 
gallon  of  Herbicide  Orange  theoretically  contained  4.21  pounds  of 
the  active  ingredient  2,4-D  and  4.41  pounds  of  the  active 
ingredient  2,4, 5-T.  Herbicide  Orange  was  formulated  to  contain  a 
1  f'd  mixture  ( oy  wi.  i  ght)  o r  the*  a -butyl  esters  of  2,4-D  and 


no  per cen 


>iiS  c>i"  the 


1 1  a  i  1  o  n  typical  .1  y  w  c  r  e  : 


i.-nuty'l  cat  ci  of  ,  •'< -  •'> 

f'  me  aOiv!  uf  .-.'.4-b 

a- butyl  ester  of  2,4 , b  I 

free  aciu  of  2,4,9-T 

inert  ingredients  g  .  ,  butyl 

alcohol  and  ester  moieties) 


49.49 
0  .  1  j 
4  8.7b 
1  .00 

0 . 6  3 


V  ir  i  ‘U  .n  d  1  p  1  a  1  ... c*>;h r;  i.  q u  e  •:  f  o  r  Herb  L  o  i  •!  e  0 r  a  n  g e  w  e  r  0 

1  v  e  r  t  L gated  from  l  9  / ',  t  o  1974.  Destructive  techniques  included 
■  i  bio  ■!  e  g  1  a  d.iu  -at; ,  : :  .  .»  •  ■  -  c  >>i  p  e  : 1  a  l  u  r  e  in  c  1  n  0  r  a  tion  ,  a  e  e  p  -  w  0  1  L 
1  j out  ion,  burial  in  underground  nuclear  teat  cavities,  sludge 


■  >  n  ■. 
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techniques  used  to  recover 
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return  t 0 


.  ui'er 


f  r  act 
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:r  in o  1  v 0  1 
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taxer  tr 
in  !  calf 
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■  Of  these  techniques,  only  high-temperature  incineration  was 
suffic Lently  developed  to  warrant  further  investigation.  The 
other  methods  were  rejected  because  of  several  considerations, 
including  long  lead  times  for  development,  inadequate  assurance 
of  success,  and  the  lack  of  industrial  intrest. 

During  the  summer  of  1  977  the  United  States  Air  Force 
disposed  of  2.22  million  gallons  of  Herbicide  Orange  by  high- 
temperature  incineration  at  sea.  This  operation,  Project  PACER 
HO,  was  accomplished  under  very  stringent  regulation  by  the  U.S, 
Environmental  Protection  Agency  ocean-dumping  permits. 

The  Air  Force  plan  and  the  EPA  permits  for  the  disposal  of 
the  herbicide  committed  the  Air  Force  to  a  follow-on  storage  site 
reclamation  and  environmental  monitoring  program.  The  major 
objectives  of  this  program  were  to: 

(1)  Determine  the  magnitude  of  herbicide  contamination 
(2 , 3 ,7 , 8-TCDD)  in  and  around  the  former  herbicide  test  and 
storage  sites. 

(2)  Determine  the  rate  of  natural  degradation  for  the 
phenoxy  herbicides  ( 2 , 4  - D  and  2 , 4  ,  5  -  T )  ,  their  phenolic 
degradation  products,  and  2, 3, 7, 8-TCDD  in  soils  of  the  storage 
and  test  sites. 

(3)  Monitor  for  potential  movement  of  residues  from  the 
storage  and  test  sites  into  adjacent  water,  sediments,  and 
biological  organisms. 

(4)  Recommend  managerial  techniques  for  minimizing  any 
impact  of  the  herbicides  and  dioxin  residues  on  the  ecology  and 
human  populations  near  the  storage  and  test  sites. 

Immediately  following  the  at-sea  incineration  in  1977,  the 
IJSAF  Occupational  and  Environmental  Health  Laboratory  initiated 
site-monitoring  studies  of  chemical  residues  in  soil,  silt, 
water,  and  biological  organisms  associated  with  the  former 
storage  sites  where  the  herbicide  had  been  stored  at  the  Naval 
Constructon  Battalion  Center  (NCBC)  and  Jonnston  Island  (JI).  A 
similar  monitoring  program  began  at  Eglin  AFB,  FL  in  1973  for  a 
9 2 -  acre  site  on  Test  Area  C  -  5  2  A  and  in  1975  for  a  2-acre  area  on 
Handstand  7 . 


Secretary  of  the  Air  Force/Deputy  for  Environment  and  Safety 
(SAF/ M IQ)  requested  and  received  from  Air  Force/Surgeon  General, 
in  June  1980,  a  proposed  research  protocol  to  return  Herbicide 
Orange-contaminated  sites  to  full  and  beneficial  use.  Based  on 
t  .  :  ••  re.-,  iviivli  protocol,  SAF/MIQ  recommended  that  the  Air  Force 
:  ng ;  I'.eor  i  :ig  and  Services  Laboratory  (ESL)  be  designated  as  lead 
laboratory  for  monitoring  and  reclamation  research.  Air  Force 
Deputy  of  Staff  for  Engineering/Logistics  agreed  that  the 
F.nv  ironies  Division  of  ESL  was  eminently  qualified  to  handle  the 
complex  integration  of  environmental  chemistry  and  control 
technology  required  to  address  the  problem.  It  was  noted, 


t 


however,  that  the  ESL  is  dedicated  to  a  research  mission  and  not 
routine  field  assistance  tasks.  This  required  that  site 
monitoring  be  consolidated  within  the  dioxin  research  program, 
rather  than  in  routine  analysis,  wi.ieh  is  the  mission  of  the 
OEIIL.  Before  initiation  of  the  overall  research  program  the  ESL 
routed  the  research  requirement  through  Air  Force  Deputy  Chief  of 
Staff  for  Research  and  Development  and  Air  Force  Systems 
Command  /  l)  i  rector  of  Labors  to,  i  -jr,  in  the  form  of  t  Statement  of 
Operatic  n  a  i  N  e  e  d  (  S 0  N  .  T  h  <■  v  a  1  i  d  i 1  e  d  U  S  A  F  SO  H  2  -  8  1  directed 
that  (1)  a  sampling  and  ;ria  lysis  program  be  initiated,  (2)  a 
small  program  to  look  at  methods  to  destroy  dioxin  i_n  situ  be 
started,  but  no  full-scale  effort  take  place  unless  further 
directed  by  the  Secretary  of  the  Air  Force,  and  (3)  progress  on 
assessing  ),  0  n  g  - 1  e  r  m  hre  a  k  d  o  w  n  a  n  d  m  o  v  e  m  ent  of  2  ,  J  ,  7 , 8  -  T  C  D  D  b  a 
discussed  yearly  at  1 1 1  a  Headquarters  Air  Per  do  ibid  inner  in  g  and 
Services  Center,  F.ML-Sy  r  i.emf,  Command  6.2  technical  review. 
Following  the  l')(!  I  technical  ro  v  1  <■?  w ,  ESI.  w.  ..  directed  to  (1) 
proceed  with  the  Herbicide  Orange  program  as  a  minimal  effort 
involving  nit 0  monitoring  ui.J  assessment  of  the  contaminated 
sites  and  provided  furbhet  direction  not  to  carry  out  actual 

cleanup  unless  directed  by  llcadquur  ter ;;  USAF, 

The  Environ  Lea  1.  '.vision  for  Ih  ESL  continued  the  site 
monitoring  and  evaluation  pr  ! groin  un'il  February  1 9 <3 ‘3  by 
collecting  samples  from  NuuC,  d  il ,  am!  Id.  Lin  A  F  fi  on  a  semiannual 
basit,,  Thio  report,  coin  a  in  r:  .•  1 1  Her  b  in  id  >-  Or  mge  data  collected 
by  tne  personnel  of  OF.!!!.  m<!  F.31.  from  Ju.l.y  1077  through  February 
111. 


SECTION  II 


SAMPLING  METHODS1 


WATER  SAMPLES 

■The  Air  Force  Engineering  and  Services  Center,  Engineering 
and  Services  Laboratory  began  collecting  water  samples  in 
November  1983  to  examine  2 , 3 ,7 ,8-TCDD  migration  in  surface  water. 
Samples  were  collected  from  the  storm  drains  at  the  Naval' 
Construction  Battalion  Center  and  streams  arid  ponds  which  collect 
runoff  from  Hardstand  Seven  and  Test  Range  C-52A  at  Eglin  AFB. 

Due  to  the  low  solubility  of  2  ,  3 , 7  , 8  - T C  D  D  in 
water  (octanol/water  partitioning  coefficient  of  1.4x10®),  lOLof 
water  are  needed  per  sample.  Samples  were  collected  in  13 L 
hex une- r insed  and  oven-dried  glass  bottles.  The  bottles  were 
filled  with  water  by  either  submerging  the  mouth  of  the  bottle 
below  the  water  surface  or  bailing  water  into  the  bottle  with 
glass  jars.  After  filling,  the  bottles  were  sealed  with 
aluminum  foil-wrapped  butyl  rubber  stoppers.  The  stoppers  were 
wired  in  place  and  the  samples  were  stored  in  a  walk-in 
refrigerator  (37°F)  until  shipment  to  the  laboratory.  Samples 
were  shipped  to  Brehrn  Laboratory,  Wright  State  University, 
unrefrigerated,  by  overnight  air  freight. 

W  iter  samples  were  analyzed  one  of  two  ways  depending  on  the 
amount  of  suspended  sediment  in  a  sample.  Clean  samples  (less 
than  10  grams  suspended  sediment  per  sample)2  were  analyzed 
without  filtering.  Turbid  samples  (more  than  10  grams  suspended 
sediment  per  sample)  were  first  filtered  to  remove  the  sediment. 
Two  analyses  were  then  run  on  the  sample:  one  on  the  sediment  and 
the  other  on  the  water.  The  decision  to  filter  was  at  the 
discretion  of  Brehrn  Laboratory. 

AIR  GAMBLES 

Air  '.am  pies  were  collected  at  Johnston  Island  during 
February  and  March  1 9 3 M  to  examine  the  migration  of  2,3,7,8-TCDD 
on  airborne  particulates.  Three  samples  were  collected 
downwind  (prevailing  winds  on  JI  are  Northeasterly  at  15-20 
k:n  v.  s)  of  the  old  Herbicide  Orange  storage  site  near  the  island 
nond i ruction  a  1  beacon  building.  A  fourth  sample  was  collected  at 
ti.e  upwind  side  of  the  island  to  act  as  a  control. 

All  samples  were  collected  with  a  Ground  Filter  Unit  (GFU) 
suppLied  by  the  Air  Force  faction  1  Applications  Center.  The  flow 
rate  of  the  GFU  was  32  a  ft -’min-1  on  a  6  0  Hz  2  20  V  power  supply. 
The  GFU  inlet  was  approximately  3-5  feet  above  ground  level. 


To.:;  section  only  contains  sampling  methods  which  were  not 
OV'  in  ESL- TR-8  1-56  . 

. i  "•••  is  :.:n>  minimum  sample  size  needed  to  perform  soil  and 

■  ■  . i u  a  L  v  ses . 


iiUtippio a  'we r>?  an  l  looted  on  filters  designed  ••  .specifically  for  ua.« 

Briar. e.-r  -S-amp! ed .» •-  -The -  fl 1 t e  r  a .. 

■were  fcwposaj"  of  a  cellulose  Tiber ''•“fnKtr'i'x~whiQir-we3-  treated  with 
KraaifO#"'! d-ll»i.1*ox y  ethyl  phbhalate),  The  filter  is  capable  of 
' t r a pping' ''ijiT’ "a-rfB'd rh e7"- p's f t-T§ 01  a  t s s  down  to  the:  0.01-0,1  urn  range. 

Runtime  -for.-  all  samples,  was  .approximately  1 68  hours  (one 
■vee-ls!-.-  At  -irhe  .end  <jf  tiro,  run,  t.ho  filter  was  removed  are 
ripi  aged  with  h  o.i  own  filter.  The  filters  were  then  mailed  to 
iw«Mtm  y  in  'ob;afcg.d  envelopes  (provided  by  the  filter 

m.ih  i.if;-»Gturer  j  for  ana  lysis,, 


.  .  -  ..A,.,  ■ 


NP 

HD 

ND 

ND 


ND 

WSIJ 

ND 

WSU 

0.02  , 

WSU 

0.01 

WSU 

0.011 

WSU 

.. .. 

0.02 

WSJ 

0.04 

WSU 

0.03 

WSU 

0.02 

WSU 

ND 

WSU 

ND 

WSU 

0.025 

WSU 

0.05 

WSU 

0.05 

wsu 

ND 

WSU 

ND 

WSU 

0.16 

wsu 

ND 

wsu 

ND 

wsu 

ND 

wsu 

0.25 

wsu 

0.05 

wsu 

0.17 

wsu 

0.1 

wsu 

ND 

wsu 

ND 

ND 

CAL 

ND 

ND 

CAL 

ND 

ND 

CAL 

ND 

ND 

CAL 

0.15 

WSU 

0.22 

WSU 

0.37 

WSU 

ND 

wsu 

0.11 

wsu 

ND-46ppt  WSU 

HD-13ppt  WSU 

ND-8.7ppt  WSU 

ND-I4ppt  WSU 

ND-7*5ppt  WSU 

0.008  WSU 


1 
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SOIL  2*3  l‘l ,  SB 
SOIL  4-5  IN, 
SOIL. 8-7  IN, 
SOIL  2-3  IN,  SW 
SOIL  4-5  IN. 
SOIL  6*7  IN. 
SOIL  2-3  IN.  NW 
SOIL  4-5  IN. 
SOIL  6-7  IN. 


ESL  SOIL  2-3  IN. 

SOIL  4-5  IN. 
-  -  SOIL  6-7  IN. 

C-52A  P 


MAY 

81 

ESL 

SOIL 

SOIL, 

TREELIIIE 

DEC 

81 

ESL 

SOIL 

SOIL, 

TREELINE 

C-52A  POND 


DEC  81 

ESL 

SEDIMENT 

HEAD  BASIN 

MAY  31 

ESL 

SEDIMENT 

BI0L0G1CAL< COMPOSITE) 

DEC  81 

ESL 

SEDIMENT 

BIOLOGICAL( CRAYFISH) 

MAY  82 

ESL 

SEDIMNET 

NOV  82 

ESL 

SEDIMENT 

DIOLOGICAl ( COMPOSITE ) 

MAY  83 

ESL 

SEDIMENT 

BIOLOGICAL( CRAYFISH) 

DEC  83 

ESL 

SEDIMENT 

BIOLOGICAL (COMPOSITE) 
WATER 

LOWER  BASIN 

DEC  83 

ESL 

SEDIMENT 

WATER 

BASIN  BRIDGE 

MAY  81 

ESL 

SEDIMENT 

BIOLOGICAL( CRAYFISH) 

DEC  81 

ESL 

SEDIMENT 

BIOLOGICAL( COMPOSITE) 

MAY  82 

ESL 

BIOLOGICAL( CRAYFISH) 

HEAD  MULLET 

MAY  81 

ESL 

SEDIMENT 

DIOLOGICAL (CRAYFISH) 

DEC  81 

ESL 

SEDIMENT 

BIOLOGICAL( CRAYFISH) 

C-62A  G2 
SEP  G4 


ND-13ppt  WSU 

HD-f>,3ppt  WSU 

MD-5.3ppt  WSU 

0.323  "WSU 

0.008  WSU 

ND-4 , Ippt  ,,ol 

0.001  WSU 

0.059  WSU' 

.  .  ..  ND  WSU 


ND*45ppt  WSU 

I  ID  WSU 
IJD-1 .2ppt  WSU 


HD  USU 

no  wsu 

HD  WSU 
ND  W£U 


0.03  WSU 


ND  WSU 
ND  WSU 
ND  WSU 
ND  WSU 
ND  WSU 
ND  WSJ 
ND  WSU 
ND  WSU 
ND  WSU 
ND-3ppt  WSU 
ND  WSU 
ND-25PW  WSU 


ND-7ppt  WSU 

ND-25ppq  WSU 


ND  WSU 
ND  WSU 
ND  WSU 
ND  WSU 
ND  WSU 


ND  WSU 
ND  WSU 
ND  WSU 
ND  WSU 


/& 
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MAY  82  ESI 

NOV  82  ESI 

MAY  83  'SSL' 

DEC  83  ESI, 

LOWER  MULLET 
DEC  83  ESL 

BOUND  .MULLET-  . 

MAY  31  ESI. 

DEC  81  ESL 

HEAD  TROUT 

KAY  81  ESL 

DEC  B1  ESL 

MAY  82  ESL 

NOV  82  ESL 

MAY  83  ESL 

DEC  83  ESL 

lower  trout 

DEC  83  ESL 

BOUND  TROUT 

KAY  81  ESL 

DEC  81  ESL 

HS7  D1 

MAY  82  ESI. 


SEDIMENT 

BIOLOGICAL (CRAYFISH) 
SEDIMENT 
BIOLOGICAL (FISH) 

SEDIMENT  - - 

DIOLCGICAL(CRAYFISll) 

SEDIMENT 

BIOLOGICAL (CRAYFISH) 
WATER 


SEDIMENT 

WATER 


SEDIMENT 

SEDIMENT 

SEDIMENT 

BIOLOGICAL (COMPOSITE) 


SEDIMENT 

BIOLOGICAL (COMPOSITE) 
SEDIMENT 

BIOLOClCAL( COMPOSITE) 
SEDIMENT 
BIOLOGICAL(FTSH) 
BIOLOGICAL( CRAYFISH) 
SEDIMENT 

BIOLOCICALt CRAYFISH) 
SEDIMENT 
BIOLOGICAL (FISH) 
SEDIMENT 

BIOLOGICAL (COMPOSITE) 
WATER 


SEDIMENT 

WATER 


B  ICLCXjICAL  ( CRAYFTol  1 ) 
SEDIMENT 

BIOLOG I CAL (CRAYFISH) 


SOIL  0-3  IN. 
SOIL  3-6  IN. 
SOIL  9-12  IN. 
SOIL  21-24  IN. 
SOIL  33-36  IN. 
SOIL  43-48  IN. 
SOIL  69-72  IN. 
SOIL  103-108  IN 


HD 

wsu 

ND 

wsu 

M' 

■WRH 

ND 

wsu 

.  ND. 

wsu 

ND 

W3U 

ND»7ppL 

wsu 

HD 

wsu 

HD— «?!3pp*;| 

wsu 

HD-C'PpL 

wsu 

IJD-25ppq 

wsu 

ND 

-wsu 

ND 

WSU 

ND 

wsu 

ND 

wsu 

ND 

wsu 

ND 

WSU 

ND 

WSU 

ND 

wsu 

ND 

wsu 

ND 

wsu 

ND 

wsu 

ND 

wsu 

HD 

wsu 

ND 

wsu 

ND 

wsu 

ND-7ppt 

wsu 

ND 

wsu 

HD-25PP4 

wsu 

ND-7ppt 

wsu 

ND-23PP9 

wsu 

ND 

wsu 

ND 

wsu 

ND 

wsu 

13? 

WSU 

159 

WSU 

126 

WSU 

46 

WSU 

16 

WSU 

96 

WSU 

102 

WSU 

136 

wsu 

n 


9 


109-108  IN. 
0-3  IN. 

9-12  IN. 
21-24  IN. 
45-40  IN. 
69-72  IN. 
93-96  It!- 
117-120  IN. 

1 M 1—144  IN. 
165-168  IN. 
189-192  IN. 

,  0-3  IN. 

,  9*12  IN. 

,  21-24  IN. 

,  45-48  IN. 

,  59-72  IN.  T 
,  93-96  IN. 

.  117-120  IN. 
.  141-144  IN. 
.  165-168  IN. 
.  189-192  IN. 


0-3  IN. 

3-6  IN. 

9-12  IN. 
21-24  IN. 
33-36  IN. 
45-48  IN. 
69-72  IN. 
105-108  IN. 
0-3  IN. 

9-12  IN. 
21-24  IN. 
45-48  IN. 
69-72  IN. 
93-96  IN. 
1,7-120  IN. 

,  141-14  IN. 

.  165-168  IN. 

.  189-192  IN. 
.  0-3  IN. 

j  9-12  I.i. 

-  21-24  IN. 

-  45-48  IN. 

L  69-72  IN. 

L  93-96  IN. 

L  117-120  IN. 
L  141-1**4  IN. 
L.  165-168  IN. 
L  189-192  IN. 
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VISU 

wsu 


iis?  pa 

.  DEC  81 
MAY  82 


SOIL 

SOIL 


HS7  PAD 

NOV  82  LSI 


SOIL  0-3  IN. 

SOIL  3-6  IN- 
SOIL  6-9  IN. 

SOIL  9-12  IN. 
SOIL  19-18  IN. 
SOIL  21 -24  IN. 
SOIL  33-36  IN. 
SOIL  49-10  IN. 
SOIL  97-60  IN. 
SOIL  69-72  IN. 
SOIL  81-84  IN. 
SOIL  93-96  IN. 
SOIL  103-108  IN. 


US  POND 

MAY  81  ESL 

DEC  81  ESL 

MAY  82  ESL 


NOV  82  ESL 
MAY  83  ESL 
DEC  83  ESL 


SEDIMENT 

BIOLOG  T.CAL  ( FI3I  l ) 

SEDIMENT 

BIOLGGICAL(FISH) 

SEDIMENT 

BIOLOGICAL(FISH) 

BIOLOGlCAL(FISH) 

ni0L03lCAL(FISll) 

BIOLOG I CAL (FISH) 


SEDIMENT 

SEDIMENT  0-1.9  IN. 
SEDIMENT  1.5-22.5  IN. 
SEDIMENT  22.5-24  IN. 
BIOLOGICAL(FISH) 


HS7  FAR  BANK 
SEP  84 

1  ESL 

2 
.i 

4 

5 

6 

7 

8 

9 

10 
1 1 
12 

MIDDLE  POND 

MAY  81  ESL 


SOIL 

SOU- 

SOIL. 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 


SEDIMENT 

!  BIOLOGICAL(FISH) 


0.025 

0.02 


7.6 

14 

2.5 
2.1 
1.9 
630 
980 

1600 

1650 

260 

3.6 
ND 
ND 


59 

160 

16 

16 

15 

8600 

130000 

22000 

13000 

1700 

37 

3 

2 


10 

CAL 

.10.8 

CM, 

10.1 

CAL 

13.1 

CAL 

4.1 

CAL 

10.4 

CAL 

9.2 

CAL 

13.2 

CAL 

12.9 

CAL 

2.9 

CAL 

ND 

CAL 

HD 

CAL 

ND 

CAL 

0.16 

WSU 

0.04 

WSU 

0.03 

WSU 

0.04 

WSU 

0.2 

WSU 

0.12 

WSU 

0.05 

WSU 

0.23 

WSU 

0.27 

WSU 

0.3 

wsu 

0.025 

wsu 

0.071 

wsu 

0.095 

wsu 

0.2 

wsu 

ND~330ppt  WSU 
ND-6. Ippt  wsu 
UD-2.8ppt  WSU 
ND-3.4ppt  WSU 
ND-3.2ppt  WSU 
ND-6. Ippt  WSU 
ND-4. Ippt  WSU 
ND-I.Oppt  WSU 
ND-2.5ppt  WSU 
ND-1.7ppt  WSU 
ND-4.8ppt  WSU 
ND-I.Oppt  WSU 


ND  WSU 
ND  WSU 


DEC  81 

ESL 

SEDIMENT 

BIOLOaiCAL(TURTLE) 

HAY  82 

ESL 

SEDIMENT 

NOV  82 

ESL 

BIOLOGICAL (FISH) 
SEDIMENT 

MAY  83 

ESL 

BIOLOGICAL (FISH) 
BIOLOGXCAL(FlStl) 

TOM'S  BRIDGE 

MAY  81 

ESL 

SEDIMENT 

DEC  81 

ESL 

SEDIMENT 

CHOCTAW.  BAY 

BIOLOGICAL(FROG) 

DEC  83 

ESL 

BIOLOG IC AL ( SHELLF ISH ) 

0.02(i 

WSII 

ND 

wsu 

ND 

WDU 

ND 

WSU 

ND 

WSU 

ND 

wsu 

ND 

wsu 

ND 

wsu 

ND 

wsu 

ND 

wsu 

ND 

wsu 

LOCATION  SAMPLING 
A  BATS  LAB 


a 

R 


SAMPLE  BISCftlPTlON 


NCBC  SS  1 

JUL  77 

OEHL 

SOIL 

JAN  78 

OEHt 

SOIL 

NOV  70 

OEHL 

SOIL 

SEP  00 

OEHL 

SOIL 

MAY  81 

ESL 

SOIL 

'  NOV  81 

ESL 

SOIL 

SOIL 

SOIL 

SOIL 

APK  82 

ESL 

SOIL 

SOIL 

NOV  82 

ESL 

SOIL 

SOIL 

NCBC  SS  2 

JUL  77 

OEHL 

SOIL 

JAN  /8 

OEHL 

SOIL 

NOV  78 

OEHL 

SOIL 

NCBC  SS  3 

/ 

JUL  77 

OEHL 

SOIL 

JAN  78 

OEHL 

SOIL 

NOV  78 

OEHL 

SOIL 

NCBC  SS  4 

% 

JUL  77 

OEHL 

SOIL 

JAN  78 

OEHL 

SOIL 

NOV  78 

OEHL 

SOIL 

NCBC  SS  5 

JUL  77 

OEHL 

SOIL 

JAN  70 

OEHL 

SOIL 

NOV  78 

OEHL 

SOIL 

SEP  80 

OEHL 

SOIL 

NOV  81 

ESI 

SOIL 

APR  82 

rSL 

SOIL 

SOIL 

NOV  82 

ESL 

SOIL 

SOIL 

NCBC  SS  6 

JUL  77 

OEHL 

SOIL 

JAN  78 

OEHL 

SOIL 

NOV  78 

OEHL 

SOIL 

NCBC  SS  7 

JUL  77 

OEHL 

SOIL 

JAN  78 

OEHL 

SOIL 

NOV  78 

OEHL 

SOIL 

NCBC  SS  8 

JUL  77 

OEHL 

SOIL 

JAN  78 

OEHL 

SOIL 

NOV  78 

OEHL 

SOIL 

t»pm) 

M,»»r 

TSSi 

AMAIYT 

LAB 

10500 

6120 

109 

UQU 

5920 

6460 

828 

UOI 

4050 

19600 

198 

UOU 

178 

wsu 

123 

WoU 

134 

wsu 

280 

200 

190 

CAL 

760 

1100 

170 

CAL 

130 

200 

240 

CAL 

154 

WSU 

no 

WSU 

22 

74 

176 

CAL 

176  . 

WSU 

8.2 

20.3 

NO  DATA 

UOU 

0.8 

0.4 

NO  DATA 

UOU 

1.4 

2.8 

MO  DATA 

UOU 

13100 

13900 

631 

UOU 

ND-0.1 

0.6 

4.6 

UOU 

1.5 

0.3 

2.2 

UOU 

7.4 

6.6 

NO  DATA 

UOU 

0.1 

0.8 

NO  DATA 

UOU 

1.2 

4.C 

NO  DATA 

UOU 

7810 

3600 

ND-8.4 

UOU 

6120 

18500 

ND-2.0 

UOU 

805 

2340 

ND-38.7 

ucu 

2.6 

UOU 

600 

2000 

0.1 

CAL 

1.5 

WSU 

2.5 

wsu 

330 

1640 

2.4 

CAL 

2 

wsu 

0.3 

0.4 

NO  DATA 

UOU 

2.7 

3.4 

NO  DATA 

UOU 

3.6 

1.4 

NO  DATA 

UOU 

9 

11.5 

NO  DATA 

UOU 

570 

1110 

ND-5.0 

UOU 

3.1 

4.0 

NO  DATA 

UOU 

674 

369 

190 

UOU 

0.2 

0,5 

4.6 

UOU 

0.6 

0.4 

5.2 

UOU 

i 
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NCBC  SS  9 

g,9 

5.4 

NO  DATA 

JUL  77 

OEHL 

SOIL 

0.3 

0.? 

no  tun 

JAN  ?S 

OG& 

SOIL 

0.4 

0.4 

NO  DATA 

NOV  78 

OEHL 

SOIL 

NCBC  SS  10 

SOIL 

2140 

1420 

18.5 

JUL  77 

OEHL 

4370 

1730 

42 

JAN  78 

OEHL 

SOIL 

719 

2860 

24.2 

NOV  73 

OEHL 

SOIL 

NCBC  SS  11 

SOIL 

8.8 

19-6 

MO  DATA 

JAN  78 

OEHL 

0.9 

2.6 

MO  DATA 

NOV  78 

OEHL 

SOIL 

NCBC  SS  12 

SOIL 

2.0 

2.2 

HO  DATA 

JUL  77 

OEHL 

0.6 

0.4 

HD-.2 

JAN  78 

OEHL 

SOIL 

0.2 

0.6 

NO  DATA 

NOV  78 

OEHL 

SOIL 

0.65 

SEP  80 

ESL 

SOIL 

ND-.01 

ND-.013 

0.067 

HAY  81 

ESL 

'SOIL 

'SOIL 

ND-1.0 

HD-.1 

ND-.01 

0.05 

SOIL 

0,04 

SOIL 

0.09 

NOV  81 

ESL 

SOIL 

0.14 

APR  82 

ESL 

SOIL 

ND-.1 

SOIL 

0.25 

NOV  82 

ESL 

SOIL 

NCBC  SS  13 
JAN  78 
NOV  78 


OE11L  SOIL 
OEHL  .SOIL 


NCBC  SS  14 
JAN  78 
NOV  76 

NCBC  SS  15 
JAN  78 
NOV  78 

NCBC  SS  16 
JAN  73 
NOV  78 


OEHL  SOIL 
OEHL  SOIL 


OEHL  SOIL 
OEHL  SOIL 


OEHL  SOIL 
OEHL  SOIL 


NCBC  SS  17 
JAN  78 
NOV  78 
JUN  79 
SEP  80 
MAY  81 


OEHL  SOIL 

OEHL  SOIL 

OEHL  SOIL 

ESL  SOIL 

ESL  SOIL 

SOIL 
SOIL 
SOIL 
L  '  SOIL 


7.2 

6.4 

NO  DATA 

2.6 

4.2 

HO  DATA 

1420 

3790 

100 

29.6 

40.2 

105 

0.9 

1.2 

NO  DATA 

0.2 

0.3 

HO  DATA 

6950 

11800 

442 

7920 

20300 

198 

31000  22500 
29100  50300 
27000  32900 


510 

508 

325 

421 


227 


97 

20C 

16! 


ESI 


MW*] 


Mj] 

SS 


NCBC  S3  18 
JAM  73 

110V  78 

OEM. 

OEIiL 

SOIL 

SOIL 

NCBC  SS  19 
JAM  78 

NOV  78 

OEM. 

CEIL 

SOIL 

SOIL 

NCBC  33  20 
JAN  70 

NCV  7B 

OEM. 

OEIIL 

SOIL 

SOIL 

NCBC  S3  21 
JAW  78 

NOV  78 

OEM, 

OEM 

SOIL 

SOIL 

NCBC  SS  22 
JAN  70 

NOV  78 

OEliL 

OEHL 

SOIL 

SOIL 

NCBC  S3  23 
JAN  70 

NOV  78 

OEIIL 

OEHL 

SOIL 

SOIL 

NCBC  SS  24 
JAN  78 

NOV  78 

OEIIL 

OEIIL 

SOIL 

30IL 

NCBC  SS  25 
JAN  78 

NOV  78 

OEIIL 

OEHL 

SOIL 

SOIL 

NCBC  SS  26 
JAN  78 

NOV  78 

OEM 

OEHL 

SOIL 

SOIL 

NCBC  SS  27 
JAN  78 

NOV  78 

OEHL 

OEHL 

SOIL 

SOIL 

NCBC  SS  28 
JAN  78 

NOV  78 

OEHL 

OEHL 

SOIL 

SOIL 

NCBC  SS  29 
JAN  78 
wnv  7ft 

OEHL 

nrut 

SOIL 
ftnri . 

112 

0.5 

ND-.02 

1.8 

2.C 

IIG  DATA 

7530 

14400 

130 

6760 

13000 

119 

21000 

53000 

1 

115200 

3.7 

IIC  DATA 

0.8 

2.7 

NO  TATA 

1 

2.6 

NO  DATA 

2680 

10300 

IJD-2.0 

6690 

33700 

ND~ia 

0.3 

0.1 

NO  DATA 

0.4 

1 

NO  DATA 

4010 

ND-2.0 

NO  DATA 

1690 

1840 

ND-12.3 

0.7 

0.5 

NO  DATA 

1.1 

3.6 

MO  DATA 

11400 

30500 

11 

8840 

2970 

14 

871 

660 

130 

359 

266 

29 

0.5 

0.6 

NO  DATA 

0.3 

0.6 

NO  DATA 

46.4 

79.8 

ND-4.0 

0.7 

2 

NO  DATA 

ft 


f  ■ .  ' 

r.  *  • 1 

NOV  82 

ESL 

■  NCOC  SS  42 

JAM  78 

OEHL 

bt 

NOV  78 

OEIIL 

m 

NCOC  SS  43 

,  JAN  78 

OEHL 

i' 

NOV  78 

OEHL 

F. 

y  - 
;■  *' 

NCOC  S3  44 

t, 

JAM  78 

OEHL 

f»i 

NOV  70 
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MAR  84 

ESL 

AIRBORNE  PART. 

ND-O.Ing/fil 

ft 


> 


m 


DATA 
SEP  84 


CAPTURE 

SAMPLE 

2,3,7,8-TCDD 

(ppt) 

SITE 

DESCRIPTION 

3S&38 

OCTOPUS 

ND-7 

36 

SNAIL 

ND-24 

3Y 

CRAB 

ND-9 

39 

EEL 

ND-21 

42 

LIVE  CORAL 

ND-.13 

40 

CRAB 

ND-5 

4l 

SNAIL 

ND-3 

43 

OCTOPUS 

ND-19 

■  1 1 

MENIPACHI 

ND-5 

10 

MOANA 

ND-4 

21 

MOANA  - 

ND-10 

26 

RED  SNAPPER  (MUSCLE) 

ND-10 

26 

RED  SNAPPER  (LIVER) 

ND-14 

26 

RED  SNAPPER  (FAT) 

ND-25 

28 

PALANI  (MUSCLE) 

ND-10 

28 

PALANI  (LIVER) 

ND-1 5 

»  28 

PALANI  (FAT) 

NR 

*■  32 

TRIGGER  FISH  (MUSCLE) 

ND-10 

32 

TRIGGER  FISH  (LIVER) 

18.00 

12 

MOANA  PAPA  (MUSCLE) 

ND-10 

12 

MOANA  PAPA  (LIVER) 

ND-35 

24 

MOANA  KALI  (MUSCLE) 

ND-7  3 

24 

MOANA  KALI  (LIVER) 

ND-10 

33 

MOANA  PAPA  (MUSCLE) 

ND-300 

33 

MOANA  PAPA  (LIVER) 

ND-10 

17 

MOANA 

ND-4 

i  1 

5HEEPHEAD 

ND-1 

1  22 

HALALU 

ND-2 

20 

DRACULA 

ND-3 

31 

MOANA 

ND-2 

23 

MOANA 

ND-1 

74 

TRIGGER  FISH 

ND-1 

34 

TRIGGER  FISH 

ND-3 

34 

TRIGGER  FISH  (MUSCLE) 

ND-1 

34 

TRIGGER  FISH  (LIVER) 

ND-6 

3 

PALANI 

ND-1 

14 

O'PAKA  PAKA  (MUSCLE) 

ND-1 

14 

O'PAKA  PAKA  (LIVER) 

ND-7 

29 

O’PAKA  PAKA  (MUSCLE) 

ND-1 

29 

O’PAKA  PAKA  (LIVER) 

ND-1 

15 

PAPIO  (MUSCLE) 

ND-1 

15 

PAPIO  (LIVER) 

ND-1 

15 

PAPIO  (FAT) 

ND-8 

7 

PAPIO  (MUSCLE) 

ND-3 

7 

PAPIO  (LIVER) 

,  ND-6 

•7 

1 

PAPIO  (FAT) 

ND-48 

6 

PARROT  FISH  (MUSCLE) 

ND-1 

6 

PARROT  FISH  (LIVER) 

ND-22 

6 

PARROT  FISH  (FAT) 

ND-604 

16 

PAPIO  (MUSCLE) 

ND-1 

16 

PAPIO  (LIVER) 

ND-7 

16 

PAPIO  (FAT) 

ND-6 

ANALYT. 

LAB 

wsu 

wsu 

wsu 

wsu 

wsu 

wsu 

wsu 

wsu 

wsu 

wsu 

wsu 

wsu 

wsu 

wsu 

wsu 

wsu 

wsu 

wsu 

wsu 

wsu 

wsu 

wsu 

wsu 

wsu 

wsu 

wsu 

wsu 

wsu 

wsu 

wsu 

wsu 

wsu 

wsu 

wsu 

wsu 

wsu 

wsu 

wsu 

wsu 

wsu 

wsu 

wsu 

wsu 

wsu 

wsu 

wsu 

wsu 

wsu 

wsu 

wsu 

wsu 

wsu 


n 


13 

BLUE  ULUA  (MUSCLE) 

ND-1 

WSU 

13 

BLUE  ULUA  (LIVER) 

ND-3 

WSU 

13 

BLUE  ULUA  (FAT) 

ND-1 8 

WSU 

7 

PARROT  FISH  (MUSCLE) 

ND-3 

WSU 

H 

7 

PARROT  FISH  (LIVER) 

ND-3 

WSU 

IP* 

8 

DRACULA 

ND-7 

WSU 

38 

A  HOLE  HOLE 

ND-2 

WSU 

,  38 

A  HOLE  HOLE 

ND-1 

WSU 

38 

A  HOLE  HOLE 

ND-31 

WSU 

—  ■■■■ 

38 

A  HOLE  HOLE 

ND-1 8 

WSU 

n 

30 

A  HOLE  HOLE 

ND-8 

WSU 

Ul 

38 

A  HOLE  HOLE 

ND-27 

WSU 

25 

HINALAYA 

ND-15 

WSU 

5 

RED  WEKE 

ND-53 

WSU 

14 

MOANA  PAPA  (MUSCLE) 

ND-22 

WSU 

,  14 

MOANA  PAPA  (LIVER) 

ND-343 

WSU 

,  19 

HINALAYA  (MUSCLE) 

ND-12 

WSU 

'  19 

HINALAYA  (LIVER) 

ND-46 

WSU 

18 

MOANA  KALI  (MUSCLE) 

ND-10 

WSU 

•'  ^  • 

18 

MOANA  KALI  (LIVER) 

NR 

WSU 

30 

PALANI  (MUSCLE) 

ND-1 

WSU 

30 

PALANI  (LIVER) 

ND-3 

WSU 

27 

DRACULA  (MUSCLE) 

ND-7 

WSU 

m 


NCBC  SS  17,  "  'JUNE'  1979 ,  ~WSU 


DCP 

TCP 

2,4-D 

2,4,5-T 

2,4-D. BE  2, 

4,5-T,DE  Ok’ 

2,3,7,8-TCDD 

(cm; 

(ppm) 

(ppm) 

(ppm) 

(ppm) 

(ppm) 

(ppm)  (ppm)  " 

-  (ppb) 

Q~2 

ND-100 

282 

17300 

46900 

ND-100 

86.2  ND-100 

480 

S— 4  ■ 

199 

945 

67800 

62300 

268 

5940  ND-100 

510 

11-6 

■  ND— 100 

...  114 

13500 

12200 

ND-100 

260  ND-100 

..  150 

6-8 

ND-100 

.118 

9540 

10200 

ND-100 

319  ND-100 

16C 

■  4-1.7 

•  ND-100 

129 

20500 

16500 

494 

668  ND-100 

300 

12-16 

ND-100 

59.6 

17400 

13800 

ND-100 

9.5  ND-100 

380 

1.6-20 

19 

29-4 

1070 

1020 

2.2 

10.2  ND-1 

30.2 

20  -24 

18 

28 

640 

493 

0.8 

5.1  ND-1 

11.6 

2M-  J9 

-  3-3 

^  8 

273 

-  49.4 

0.2 

0.9  ND-1 

FID- ...48. 

89-55 

0.8 

1.1 

61.3 

71.9 

1.6 

3.6  ND-1 

1.48 

55-70 

1 

0.8 

39.9 

39.3 

0.4 

1.0  ND-1 

0.78 

FEBRUARY  1985,  WSU 


HS  7 

NCBC 

JI  TH  1 

NEAT  HO 

NEAT  HO 

NEAT  HO 

(ppm) 

(ppm) 

(ppm) 

(ppm) 

(ppm) 

(ppm) 

2,3,7,8-TCDD 

117 

343 

ND-4  3 

28.3 

9.8 

4880 

2,3,7 ,8-TCDF 

1.4 

ND-4. 

4.0 

48.8 

39.1 

59.6 

TCDDs 

120 

354 

64.9 

560 

12.4 

5030 

TCDFs 

3.0 

52.2 

30.9 

278 

159 

115 

PCDDs 

ND-.049 

0.7 

30.4 

194 

ND-.59 

ND-6.73 

PCDFs 

3.9 

11.5 

35.6 

271 

114 

102 

HxCDDs 

ND-.026 

ND-.1 

36.1 

197 

ND-.23 

87.4 

HxCDFs 

0.3 

ND-.O 

2.9 

26.8 

0.4 

2.2 

HpCDDs 

0.4 

ND-.1 

33.4 

167 

ND-.31 

1.7 

HpCDFs 

0.5 

ND-.1 

1.9 

15.1 

ND-.08 

1.6 

OCDDs 

0.2 

ND-.1 

8.7 

152 

ND-.41 

7.7 

OCDFs 

0.1 

ND-.  1 

2.5 

12.8 

0.4 

4.3 

ARSINIC  (ppm) 
FEBRUAURY  1985,  WSU 


HS7 

ND-1  .3 

NCBC 

SS 

17 

22.2 

JI  TH 

10 

1 

C-52A 

G2 

2- 

•3 

in. 

1 

C-52A 

G2 

4- 

-5 

in  . 

ND-1  .  1 

C-52A 

G2 

6- 

-7 

in . 

ND-1  .  1 

J  •  U,i  rdst  .  md  7  ,  l'!#I  in  A  I*  15  1  I- 


#112 


r.« 


,  J'i.V'4ilW  W  i  ‘  il  J*  U  *' 


8Y  THF  UNIVERSITY  OF  UTA-t.  ALL  OTHER  SAMPLES 
COLLECTED  w»  BSC -62  AND  ANALYZED  BY  WRIGHT 
STA'E  UNIVERSITY  AND  CALIFORNIA  ANALYTICAL 


:CiJC 


k/ 


